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A major study by Selby and Selby (Se77) gave a spermatogonial rate
of 2.3 x 10~5/gamete/R of 137Cs gamma rays. The exposure involved a 100
R and a 500 R exposure separated by 24 hours. This type of fractionation
procedure is often used in mouse genetics to augment the yield of mutations
per unit dose while avoiding excessive cell killing (Ru62). These data were
used in the BEIR III report as an integral part of the risk analysis for
dominant disabilities. However, the mutation rate was adjusted for both
dose rate and dose fractionation factors for that application.

Abnormalities of the Lens (Cataracts)

All available data are from studies by Ehling and colleagues (Eh85)
and Graw et al. (Gr86b). For x- and gamma-irradiated spermatogonia, the
mutation rate ranges between about 3 x 10~7 and 13 x 10~7/gamete/R.
Both single and split doses (24-hour interval) were used, but no consistent
variation related to exposure factors was seen. Limited information on
postspermatogonial stages indicates a rate per gamete that is two- to
fivefold greater than that for spermatogonia.

All Other Dominant Mutations

This is a heterogeneous class of mutations that includes, but is not
limited to, changes in growth rate, coat color, limb and tail structure, hair
texture, eye and ear size, congenital malformation incidence, and histo-
compatibility. For most traits, detection can be done nondestructively by
consistent evaluation of the F1 progeny. The study of malformations re-
quires prenatal observation, and the data in this subclass, although limited,
will be presented later in this chapter in the section on complex traits.

Efforts to determine a mutation rate for histocompatibility loci have
been essentially negative. No significant increase in mutation frequency
was noted for either x-irradiated sperm or spermatogonia (Du81, Ko76).
The failure to detect significant increases suggests that these loci are either
much less mutable or more liable to lethal mutation than expected on the
basis of known mutation rates for specific recessive visible mutations in
mice.

The balance of the quantitative data on dominant visible muta-
tions is from the Medical Research Council Radiobiology Unit, Har-
well, United Kingdom (Lu71, Se74). The spontaneous rate is about 8
x 10~6/gamete/generation, and the induced rate for single doses of x rays
to spermatogonia is about 5 x 10~7/gamete/R. A study using protracted
60Co gamma rays compared with fission neutrons (mean energy of about
0.7 MeV) gave spermatogonial mutation rates of 1.3 x 10~7/gamete/rad
for gamma rays and 25.5 x 10~7/gamete/rad for neutrons resulting in an
RBE value of 20 (Ba66). Dominant visible mutations were also scored in